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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

IN RE APPLICATION OF: Syotaro ONO, et al. GAU: 
SERIAL NO: NEW APPLICATION EXAMINER: 
FILED: HEREWITH 

FOR: SEMICONDUCTOR DEVICE HAVING TRENCH GATE STRUCTURE AND MANUFACTURING 

METHOD THEREOF 



REQUEST FOR PRIORITY 



COMMISSIONER FOR PATENTS 
ALEXANDRIA, VIRGINIA 22313 



SIR: 

□ Full benefit of the filing date of U.S. Application Serial Number , filed , is claimed pursuant to the 
provisions of 35 U.S.C. §120. 

□ Full benefit of the filing date(s) of U.S. Provisional Application(s) is claimed pursuant to the provisions of 35 U.S.C. 
§1 19(e): Application No. Date Filed 

■ Applicants claim any right to priority from any earlier filed applications to which they may be entitled pursuant to 
the provisions of 35 U.S.C. §119, as noted below. 

In the matter of the above-identified application for patent, notice is hereby given that the applicants claim as priority: 

COUNTRY APPLICATION NUMBER MONTH/DAY/YEAR 

Japan 2003-205983 August 5, 2003 

Certified copies of the corresponding Convention Application(s) 
■ are submitted herewith 

□ will be submitted prior to payment of the Final Fee 

□ were filed in prior application Serial No. filed 

□ were submitted to the International Bureau in PCT Application Number 

Receipt of the certified copies by the International Bureau in a timely manner under PCT Rule 17. 1(a) has been 
acknowledged as evidenced by the attached PCT/IB/304. 

□ (A) Application Serial No.(s) were filed in prior application Serial No. filed ; and 

□ (B) Application Serial No.(s) 

□ are submitted herewith 

□ will be submitted prior to payment of the Final Fee 

Respectfully Submitted, 

OBLON, SPIVAK, McCLELLAND, 
MAIER & NEUSTADT, P.C. 

Marvin J. Spivak 

Customer Number Registration No. 24,9 1 3 

22850 c - ,rvin McClelland 

Td. (703) 413-3000 Registration Number 21 ,124 

Fax. (703)413-2220 
(OSMMN 05/03) 
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«2 lCnIMIl, Wx.Jf'jV' (p) JUin* (As) ^£&A-T*o W±0 
nl#if!2 7tMt5o f^f, iM4 2 ^^if-5 0 
[0 0 4 4] 
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2 6 <h&£^- hM*t4 3^^U^.(i\ CVDSCi l9itW^i-^> 0 ±!fi^- 
[0 0 4 5] 

ft, hl^>^2 4<^tiiJMtiffM£ft&$Htl]I2 5oMI¥(i, #!lx.(±\ -4 0 0 

5 0 0 - 1 0 0 0 Af!J£-e&&o h W>^2 4 <7)J&g&<7)^ftJiil2 5(i, 

nimi2 7£ffML£f£K, h l/>^2 4 0fflffi<7>#fe^BI«:-*PJMIL-C 

[0 0 4 6] 

3l#£c^T\ HI lC^fi^:, ^JilfCMP (Chemical Mechanical Poli 
shing ) SCJ: 0 Y~ MStf4 3ffla6&<^ MS2 6 ^Mt^.o iiffi 

[0 0 4 7] 

tfiUtf*'}* (B) ^^aAtl)o ±idlfl<7)|^£v>-c(i. M«EE^P^O 
fiHo ^h\Z^(D\k. HALfzJ * >Zfemt<7)fzSb<7)lSi<%. (#!]x.i£\ 1000 

rJiLt) tzx&mmmzfto z tizx 19 , MMS^^n77^;^Boxi 

[0 0 4 8] 

ft. ±IfipM^-X^it2 2MnS^iflfl2 7*J&J&tZ>-ftm*> SIRW 
[0 0 4 9] 

SI^M^T. ii 2C^ti9i:, h 2 4«i:St4 pl^-x^ 
2 2tf>^®S(::, 0flx.tf'J> (P) 3*.{2£f$t (As) ^n+Wtl^ffiAL 
. ID;fi«)i:n+Iy-^^2 3^MtSo I^t, n+Mv-*fHt2 3 
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n+Mv-^fI^2 3 ii, M^>f 24 £^J&1-£ BU^ffM-f £ - <h & *Tit£T& 
[0 0 5 0] 

3I£M^T, IH1 3^-fctd^ 15«x.{imSMtS^ J: 19 y- h®&2 6 £m 
^frteOiy^^Srfirv*, n +MV-XtI*£2 3±l^p+l*ifi3 0 _L 

[0 0 5 1] 

i^±OX^itcJ: !9, El 1 Htf Lfcf&MMO S F E T ^Mif i"-2>o 
[0 0 5 2] 

^ifclfl^joV^T, 111^12 7^pW»W7 > y^<h&*) pl^<- 
^W2 2<D^ffi.ty-mj£<7>Tm£®:fc-fZ>fzl6, n+W.V-M¥M2 3 WriM 

flit 2 2 0^»^^^n7r^^^BOXB^^i5-^tt-?>-<!:^tb*^>o £ 
<btC, BOX^H^-d < J: -) h W^2 4 0*££££|<^j&ft*£7t:*^ 
_tf20<Y 1< 1 . 2 [^mJ^iM^-T J: 9 KY 1 ^f^f^ C t&m%t 
[0 0 5 3] 

$ hiz^ l 0^(7)pl^W^t>^ftAt^ISi:J; «9 pl^-^it 
[0 0 5 4] 
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J tLXlltm (As) £ffl^£>r Lv> 0 h|^ffli^:H:J:o 

[0 0 5 5] 

0 1 47bMm 1 9 ^ffl^T, EI4 IZTjkLtzl ■? ftpl^i*2 2<7) 

fcilMO S F E T ^^jCf (f tliqt^o 
[0 0 5 6] 

i-f\ @14^tJ;^;, n+Sfffti«2 0(7)±^ffl±t:, 0Ox.*dr.xe 
o n - I2Kl"< >fR#2 Hi:, 0flx.wr«tBMtteHJ: <9$HtM4 7^^ 

[0 0 5 7] 

3l#«v*-C, H 1 5 tZTjiirX -9 $| £ \£4 * >y± AS CJ: •) , n — M KW 
>®M2 0g 35 (B) ^pMftmt^-Ha^pI^ 

Vt h) «<7)&:^aJ: 9 Cpl^ft^ftAtSo £cV>-*\ mitWk4 7± 
[0 0 5 8] 

IMl«^otHl;i4 9CfV>f 24 t4^/^->^ffMt-& (H 

o -e<7)^> 7>fH/y7f £Bfc*i-* 0 £ 016 n^i"ct -5 C 

tflJxJf, R I ESCi iJ^teiy^^Srfi^ ^t!4 9, SKfcBU 7 , X 

4«Cifd2 5*Mt4, 
[0 0 5 9] 
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, flUtf'J > (p) ^&&A-f&.l fcKJ: 13, h l/>-f-2 4^ffiUnM^5»flcJl 
2 7 ZMffc-f&o 
[0 0 6 0] 

3l§Mv>T, Ell 8tC7^-t-J:^C tfiUtf^il (B) fOpWi^^t 

^S<7)ff^«^<7)1t^^^> J: -9 \z y plll#15 0HMt^o £^;X 
K&ALTtn' j->%myElk<Df2tb<DM : & (fUx.(i\ 1 0 0 0°CJ^±) J; & « 
S^rtTdo Vt^X, ±UpM¥mi*m4 SS^'plflfri 5 0 IZ£ t)T-mWiB: 
S<7)7°D7 7^iM f BO Xf^tc J: V) £olt <b *u ^MifMSO t-^^2o^ 
-T^) pM^-XfM2 2 £ff;J&1-& 0 
[0 0 6 1] 

3i£^r, M4 9^i*t^ 0 ^(7)t, hi 9c^tj;^:, mtum, 

1"£o M^T, MM4 3 £#!lx.(i*C VDyitcJ: fJJtaMt^o 

[0 0 6 2] 

(HI 1 7?;M[II 1 3 K^L/jIfi<!:[HJ*i<7)If!^J: «9 , HI 1 IiZtf Ltzfflt 
IMO S FET^S^-f&o 
[0 0 6 3] 

±^Ltzmm.XmXit, 2@<7)^^>y±AXfltCct i9 pI%I#i<7)^»I 
gO7 , D7 7-f;i/^B0X§ti:J: *9 iS^nt-S .1 <b^aj5|e& 0 tcofzfr^ 10@ 

*>v±Axfi-c<2. av^n^i/^rinwfimffi (vth) ^p^<7)fi^^ 

o i2k 2 m<7)-r ^->y±AX^lt;|?g«b-r\ £ blzm%k\B\lz * >ttAISia 
[0 0 6 4] 

££>C 2 0B<7)>r ^->/EAX@<7)ii)tC N FV>f 2 4 (OJ^gpt; nS^*'*® 

tbiE# 2003-3078923 



mm 2003-205983 



^-v: 20/ 



gl^-xfl*3<2 2 0^i«l!»«JtOTR*ftSEL, n+IV-^««2 3Wn" 

*&o *©ffetf>3b*l± N @7 75M0 1 4 t:iJ^T^L^:Igj:J:5«i*t|SIi"C 
[0 0 6 5] 

m 2 (ommmm] 

[0 0 6 6] 

0 2 0t±. *2O|ltt^©Jc^&^##il«*«^W^^Wfffi«ifi0-eab* 
o m 2 0 K^ct J: -9 n ~M Kl"f >ffi$L2 1 £ffi£ji&$£{£JB 5 i -hm 

o ft, m2 o K^-t hu>?-2 4(omwt. mutm&num 5 i^h&^si^ 

[0 0 6 7] 

±um : mLmm%i%m 5 1 u\ 2 4 , »n+av-xiJt2 3 1 

[0 0 6 8] 

^lOiili^iC, XI, X2, RtfYllU 0. 05<X1/ 
X2<0. 2 5, RVY 2<3[/um]*mfzi-Zo l-fcf&Zti&Zttfmi 

o 
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[0 0 6 9] 
[0 0 7 0] 

ft, mvrLii^s^s 5 1 * nionui^i t l£*§£\ m 2 (D-mmnm 

K\&Z>vm^-M3M2 2(i, pI^-^|Jt2 2 t mv/fEiii&^/i 5 1 t<n£- 
[0 0 7 1] 

£ <b k % ±ie h lx >^ 2 5 i±, m : mmm%i%m 5 1 znm u n -m^^/i 

[0 0 7 2] 
[0 0 7 3] 

HI 2 1U7K1"<MH, n+M#*#:^£2 0<7)±f|®±H, #J]x.ii^l±?^v 

WM2 2, 0dx.^^t^H«t *)$Htflg4 K 4 2 ^Wttio ft, ±f£m 
yMi&fltf*® 5 1 it, M/L Ifx e^yt IZ£*) M$C £ n Z> n M#*^ 

[0 0 7 4] 

m±Rifmi%.*n-oxMim4 2i:n/>f 24 £ffMi-££46<7v^ 

1"J: 7 tZ, ^ffcflg4 2 t LTtfflxJfR I EftfU 19 ^f£^ v * > 7* 

tfv\ mm 4 k pi^-xi^2 2 £m;iu «yitiii^?s«« 5 1 izm-rz> 
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l">^2 4^rt«UiftffcJII2 5 HMt4„ 
[0 0 7 5] 

[0 0 7 6] 

IUt2 1 ±cm^iiK«tf^« 5 1 ^ilt^o *<DtLtb^ pl^-^l«2 2S. 
o *<r>tz*>, pSi^-^fI^2 2 t Szfei§g§«iffcJI 5 1 £<7)p nSte&.fettKJB 

[0 0 7 7] 

>^:i2 3 4rfflv>-C03OHift^H«-5^##:$littCo^-C-|liW-t4o El 2 
3 C^tJ:^:, n~M KW >fi2 1 tpI^-^iJ*2 2 4? < 

xi) < «t -9 K^j&s*vrv>a 0 

[0 0 7 8] 

±f£<7>£ 9 fcflUfcKJ: 19 N ht!2 4 KW n ~M KW >II 

[0 0 7 9] 

123 tC^i-#S#^eo^ii^rvi^ov^TEI2 4 £ffiv>-CSfc9§-f-&o 

i-r, 02 4n^i-ctd^, ei 1 4 ^tnai 5 iz^Ltzxmtmm<r>xmzx 

i:isv»tii-aKl/'f>«i*2 lCpS^ft, iiltt7f (B) 
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(i\ I 0 0 0°cm±) kzjL&mjQM&fri z\tKX «k ~KffiMmMv>~7u-7T'i 
[0 0 8 0] 

Mv^r, warn* i±i»z h u^^mj&<Dtzi6<Dm^"m%m4 2 z 

iiMiat)itt^o mfCM4 2±H-7p1- MxvX h ^^L, ± 

$ EI 2 4 ^TjrtJ: -9 milJIM 2 LT, R I Effil: 

X <9 hl/>f 24 £Mc1-£o 
[0 0 8 1 ] 

M^T, M^>^2 4 (:iv«CCU|&Il2 5 ^Mt^»o tfU 
xJf-T *>&Xmz£ 0, n~M KW >fl*£2 1 *plz hU>^2 A<D^mzm 
t^i^iatnlM, Wiff'J > (P) X(i£Jt (As) f^ffiAl, n 
M#2f#ii2 7£ff^l-£ 0 Jiffixa^^v^rti, 'J?*<ti>Y\sy^-2 4<7)m 
* f X 1 < ^i^:M$Wo ft> -tfEnM^#Wi2 7 ^Mt 

-5>X^It;i3^^> nM^t?(i, U > (P) ^-Slt^SiL^ 
[0 0 8 2] 

mr> in 1 1 ib^m 1 3 ^TjkLfzumtmm^Jim^x o-c, ®23^i-# 

[0 0 8 3] 

±i£L7t nl^ifti 2 7 £ffM1-&IfItc&^T(2. 'J > (P) ^fflv^d 
H 5 liLv^ 0 _hffi'J> (P) (i, ^fcx^IHJ:^ YVy^f-(D : m^^(D^ 

ib!>^<, i/«l2 5i:tt?ni.^ P i^-^ii2 2 n&t tiz 

mmtmm^m, i&mizx*)^ ^Azmm^nm^^^o %<ntz*b, 

ki>% < £i> h 4 <7>i|ii^x 1 iH^K^-Si^ Cnl^l 2 7 

[0 0 8 4] 
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[$4 0lMi] 

-t& 0 in 2 5 ii^cDmm^m 4 (Dmmm^^^^m^m^m^jTs-r mm 

V-Xfl*£2 3^iip + M^2Sfr§3 0Ofeffi±«fM£*LTi/>T&&v> o 
[0 0 8 5] 

m^2 6 or- h^JL^^-r^-t^Hi^^o fi«tn»5 5 fc, 

[0 0 8 6] 

[0 0 8 7] 

{fffitt£;MilC[p]Ji1-£.l <h7& ? ai*^>o *r<Dtz*t>, ±MY- Ym%^\^n.^h Z. 
[0 0 8 8] 

t r- Mt2 ecoiitww- «^ntifi«^tJi5 s^j&sti-c 
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[0 0 8 9] 

ft, 112 5 IZTF-fY- Ymm2 4Xlti&WR.m 5 5<7>«ii(i, ±aL/:iK 

Ei2 o, ei 2 3m<7)¥-mfomwt®.fr&t>*t2>z ttfniiz-?&z>z ttem&Tsh 

[0 0 9 0] 

EJ2 6 7!?MIII2 8£ffi^T|H2 5 tc^ Lfc^##S«Ot8aE2rj£Kov* 
[0 0 9 1 ] 

if, 0 7^MBI9Hi3v»-c^LfcXgi:ra«OXetc«I: 15, n +M#2if« 
*£<7>±fl®±fC, n -M Kl"f >WM2 1 % M^>f 2 4, »I2 5, 16^1 
4 1, &<^nM4^*Wi2 7^B^i-^o 
[0 0 9 2] 

fc^T, H2 6 H^i-J: o ®|xJ£\ C VDffiCJ: *) Y- hWBM4 3 £it 
mf£f&-?2> 0 £«bJC 7* hUv'X h 5 7 ^TX^CLt, R I EftC 

J: f)^tt^y^->^«r^fv\ y-Mg#4 3^X7f>^l, M/>f 25 
<7)^B J: «3 &^<0^®t!»^< & <5> <fc 9 Mg2 6 £BJ&-t& 0 

[0 0 9 3] 

3I§M^T. 12 7i:^tiTC, n+Mv-^fIit2 3S^pl^i#l3 
0 ^rEl 1 2 Cio^T^L^XfltlsI^X^HJ; 0ffM-t-2>o ft, XfI_t>I<On 
+ IV-^|lt2 3*YV>^2 4fcm.mlZjf!,j$c-rz > t LXi> X^ 0 
[0 0 9 4] 

T i M^8 5 Or^lXO^SXfl^fv^ -y FilCJ; *K TiSi 

2^<7)i&mjim 5 5 £bj£^-& 0 xgfi^xs^&^-c, i&mxm 5 5 ^tM^ 

t-8 5 0r^±^S5SX@*tf 9 i S i 2 M^*L-Jt^»±#LTLi 
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«; +h KX^I^J: V), Y- Ymm2 6±H#«Hg (Til) £i£1»L*:gL 
[0 0 9 5] 

^<7)|lL r- hSS^2 6 ^ffiffiJ/LJi 5 5 <h, n +M V -*ff it 2 3, RZfp 

m^mtt-m sot <Dmm$. * mu-t & tz & <nm% m 24«l, n+iv-x 

flit 2 3 <T>$rb < t p 3 0±^^f«l2 4 £H;>j14£>a 

[0 0 9 6] 

ft, ±MY- 6 £ffM1-£X*f<7>f&, vM^<-M¥M2 2<Dmm±.?> 

M2 5^I*U n+IV-^iit2 3 1^1^13 OffML, ^ 'i 
■*M KXg«rff9Clt<>nr«B-C*4o XfBWi 0 , n+Sv-7| 

it 2 3<7>^&< H-aMff'pI«i3 0<^MX«|WIB# tCv';-^>f K 

[0 0 9 7] 

Sfc, [112 5H^-r#S'*^a^l#^fci6^EI7~9-t : ^L^^m4 \$>Z> 
[0 0 9 8] 

im 5 (ommmm] 

[0 0 9 9] 

in 2 8 i±z<Dmm<vm 5 <7)*w^n#^>^#:^e^m^:SD^^-r»f®^ 

H2 8 l^i" «£ -? h U>^- 2 4 75 ? n +fv-^f«2 3 <7)^M^ 
YV^y^m.2 n+lv-^t«2 SS^pS^-^ii* 
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Xfl^2 2<7)f 0 J; ^ HffM^^Tv^ 0 nl^i 

2 7 (i, hi/>f 2 4 £tttr J: -? pl^-^it2 2 t n ~M Kl/>f >iU<£2 
1 £<nmzT&&LZtiX^Z>o 
[0 1 0 0] 

Zh\Z^ nl#*#i2 7li, pM^-^f!it2 2 CiLT h W>^2 4 

#2 1 W*ft|&iiJKtf> J: 0 i>M< X 7 CMStLT^S, 
[0101] 

[0102] 

Zfz^ M/>f 2 4<7)iiCM$n^iil2 5 0IHI:^ M->^2 
[0 10 3] 

H2 9^fflv>TllI2 8 ^^i-^2g<«gOWiS^^f^i-^> 0 
[0 10 4] 

£1\ @7M@9 i:^LfcIgfc|i|iwi@i:J; «K n+l^St2 0 
C0±M±H, a-aKW>i«21, hV>f 24, ii!25, nl^l 

[0 10 5] 

n~M >l«2 1 O^S&fl-Hill-a «t 7 CM/>f 2 4 Zmm-f&o £ 

^^lfM2 5 0Kff*J?<^jR-r*o 
[0 10 6] 
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[0 10 7] 

7t hix>^2 4<7>jg^^fiffv^^^ffM-r^c<h^m^^ 0 *<ntz#>, mm 

o 

[0 10 8] 

fl*£2 2^fM$ti^>X@HioV^-C, n ~M >fli^2 l^tSt^^i:^ 

Klh-r^)-^75 ? ai*^o 
[0 10 9] 

±Mmmnm<r>mmx-\t, niti^nitL, ^2iti^ P itL 
m t ratJtos&*a*f» hfthz\t \*.m%r?*>% o 

[0 110] 

-LIE* 1 7!j^H 5 ^^»i g J3joV^T|^H^ L7t:#S#^S^^v^T(ifl^0<j^ 
i/WHiM^^U n+|V-X|l2 3 it h P>^2 4 &ife4il&2 5 &4b 

ft^^iitiot^ ^m\"l TV Hfcgfc Ltli, 0lx.tfn + V-* 
Ii2 3tp+»30liFU>f 2 4 0M^^[o](litLSiSt;x^l9 , n + V 
-xfM2 3ip+130 t^StcESti-^dfc^pr^-C^-So 
[0 111] 

^WZMW-f&lZ&tz-oT, -Zr<D—ffl t LTftfMMO SFETCo 
^t<D*!:ffli/^c 0 L^L, -0^(4^Jx.(4I GBTf Wi^ffSt^i 



tBIE#2 003-3078923 
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[0 112] 

jii±, ^i^s^5o^»^^ffl^T^^<7)i^^^fo^^\ zomm 

4- < <h i> i o^-ei, i&wo^ofli-ea^&n-rv^^*^^ < t i> 1 

[0113] 

[f^^jj*] 

[m i ] i <nmmmmK&h*mfcmw*mm-fz>tztb<F>i> 

<dx\ mmMosFET<Dm^z^irmmmmmo 

[El 3] Ei2^^A-A' m^&^tz^¥miik&<0-7°uy r j )V*t7^-tm 

o 

[i5] EI 1 c£<7)X l /X2 Kfclt&^j&i/tR o nRW- b ~~ 

[17] con^ss i vnmxmiz&z^mitmmn-mi&x&ZTii-r 
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it [Ho 

-r»f®«^0o 

[011] znmmm i oiiiici^^ifsto-siii^^ 

i-»f®«it0o 

[012] z<D%W<7>m l (7)IMit:^^*SMt<7)-SjSIg*^ 



[013] znftmom i ^^wm g «^#^^2*^e<7)-M^xfi^^ 
-rsffM«dS0o 

[0i4] z<D%w<nmi<nnmrmiz&z¥i&frmw:<D-mmj:ut:* 

[0i 5] ^<7)i§0^<7)^i (Dmmj&mzfaz^mitmfin-mT&xmzTr; 
-tmmmmmo 

[016] CO^omi^^»S^^^#S#:^eo-MitXfi^^ 
i-M«it0o 

[0i7] z\<D5kwvm i onjfc^3En«4^*#«ii<o-»jsxe*^ 

[0 18] z<D5£W<Dm 1 0||Jfc^38gU^-5#*#ililO-«aSXeSr^ 



[019] Z<D§tmv>m 1 ^HM^C#^»#*#:^g<7)-M3tXfI^^ 
-f»fB«ii0o 

2 o] z<D&m<om2<Dnn&BK%&*mimw;i:m-rmm3km 



o 

[02 1] C^^<7)^2 0mMf^J3#^#S^e<7)--MitXS^^ 
[02 2] -<7)H^<7)^2<7)^»^H#^#i|^g<7)-MigX@^^ 
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■tmmmmmo 

[12 3] z-<nmm% 3 <O^M^S^^<5>^*#^M^^i-M«^l 



[12 4] 

i-Hf®#ii[EIo 
IM2 5] 



[02 6] 
[EI2 7] 
[02 8] 

o 

[H2 9] 



ifcfsyl 



3 o] ^(D^mi^mm^mirmmm^mo 

2 3-n+lV-xm 2 4-4V>f, 2 5 -Ifeliljg, 2 6-y-hSg, 

X 1 ••• M/>^- 2 4 <7)J^<b ^i-^,*0*t[p]i-^ipS N X2-y-Mi 
2 6 M]iI^r6]Hi3lt^^i9^L^^(7)ft/Mi, Y 1 - M/>f 2 4 <7)Mi> 

m^mu^hpm^<~^i¥M2 2 <Dmi>m^j&ui'?<7ymz, y 2 -n+iv- 

^i*t2 3 0»ibpI^-Xitt2 2O«^^v^g|5t-ec0^$o 
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